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(57) Abstract: A SAW device employing 
a quartz substrate having device size 
smaller than that of conventional structure 
and exhibiting a high Q and excellent 
frequency-temperature characteristics. 
An IDT (2) consisting of a plurality of 
interdigital electrode fingers is mounted 
on a piezoelectric substrate (1) and grating 
reflectors (3a, 3b) are arranged on the both 
sides of the IDT (2). The piezoelectric 
substrate (1) is a flat quartz plate where the 
cut angle 0 of a rotary Y-cut quartz substrate 
is set in the range of -64.0° < 6 < -49.3° in 
the counter clockwise direction from the 
crystal Z-axis and the propagating direction 
of surface acoustic wave is set at 90° ± 
5°with respect to the crystal X-axis, and the 
exciting acoustic wave is SH wave. The IDT 
(2) and the reflectors (3a, 3b) are composed 
of Al or an alloy principally comprising Al 
and the electrode film thickness standardized 
by wavelength H / A is set in the range 
of 0.04 < H / A < 0.12, where A is the 
wavelength of surface acoustic wave. 
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[oooi] it. ^mm^m^^^mmm^M^K^ vc\ ^> v^iw^/h 

[0002] (Surface Acoustic Wave : J^T, SAW) -x>^;*f3:^tJj#:iS{f 

[0003] ^tufe^S^Srl^^SSAW^W^^LT, ST^h^tTH^K^fflWcSAW^ 

fafc^JRi-swy— twims (p+sv)$re&>3SAwQ^T, st^m^sa 
w»i-)^fijffli-^> 0 sT#5/h7k^sAw-rv^f*<Dffl^«\ mmm^tisxm^b 

[0004] ST^h^RtfaSAW^v <4^A^XQi$.(D r^V ^s<4^&M^tX^%M& tVX, 

sAwcDfcM&m^&<mmx^%&mmf sir, siis^-rsT^h* 

DTtffiiT) 102^@agb, SllDT102(Z)^IlJ^SAW^SMi-§^^^V— 
S#t^l03a, 103b^gagL^*5g-Cfc5o ST^:yh^K^SAW{iJ±*^«(Z)^B 

fcM^tl, SAW<D^/^—^mT102\H^^m^^>^t^X^^<DX\ /h 
mX&-DQig.(Dm V ^>M^#ib;ft5o 
[0005] 3£fc % SAW^V^^^ffii-§_h-em^^^^^M^^aS#tt^^ o _h37g 
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[0007] tijfBPp1H^^:i-§^fetLT, Meirion Lewis, "Surface Skimming Bulk Wave, 

SSBW", IEEE Ultrasonics Symp. Proc, pp.744— 752 (1977XK.TW4*Bg62-01605 

^#^^o^^«^^h^^^-^^^i-§^f*(0° , 0+90 
° ,90° ) = (0° , 40° , 90° ) ht^ 0 ^(DSAWf>M^{4, M^K^M 

-f&mwctz sh^^idt^ xmmu ^©iix^- ^mmw^r k wc 

[0008] L^ue^ t^rfBSH^{^s^:^)^-m«p fc g^i-^oTiiA/-ev^<^-efe§^, ffi 

£%SAW<D£iM%hW^\ tot, /h^rftQ&SAW^V^;^|i|^Ui^^ 

5Pp§M^fe^o m^(D^n^m^^^x^sAwcoKmmm^\^MmBt 
tix&tb-r mm itmmxh^tm^tix\ ^ 

[0009] ^DF^jB^f^rr^C #<£¥0 1-0344 11 ^-Xti, Ell5^i-J;5^[HlfeY^:y 
r-^ktllS^^r-^l 0 ^-50° ttifrKWfeU SAWcDtemtjffa^MiXmz.Ml' 

Sifcfr ft (z'^ft) ^bfcffi«s«i i i_h^8oo± 2ooMh(D^M<^ir>Ti 1 2&- 

M&'TZZbKXV), ^V-^^^M^Mffl-^-f IDT1 1 2 g #:<DH#t*:tf-eS 



WO 2005/099089 



3 



PCT/JP2005/003998 



[0010] VfrVte&b. BUiB#^fIDTMSAW*Sg^-«^V— T4>?R&i&&&ttf£SAW 
fciK!SfcIDT^Sfc&S800± 200*f ^t(-#<*otL^©-C, STv^r-TktffiSA 

[0011] *fc. ^#^^01-03441 l-^^H^$tV"CV^SAW*Sg^^*5V>-r{i, IDT 

^xmm^titisAw<Dm.M^ x tutus, x j^_t% ^l<»4% x 

^T^i~§-i:^J:»9Qfii^fe6r^^-e^^$^-C*3«9, *£sMi&!$:200MHz<7> 

4%X#j£-eQ^5|g3fp^^i-5dS, ^<DR#<DQ^i220000@Sbi&>#£>;ft, 

#fF^Cmi : #^BS62-016050-^ 
#ff 3Cfife2 : #^¥01-03441 1# 

##Wl£fifcl:Meirion Lewis, "Surface Skimming Bulk Wave, SSBW", IEEE 
Ultrasonics Symp. Proc, pp.744~~752 (1977) 

[0012] mm^&ttzmm&te. mm&m^sT^yhT^^mm^m^tmmkmsm 

&<D2ilk.mM&mt-0. 034 (ppm/°C 2 ) £*#V 

i^^^C#<^o-CL*5^-efc t 9, *fc#^¥01-034411-^-^^^$tbTV^SAW 

[0013] _hfBMM^»:i-§fcfe ^#5SAWr/^©tt«l l!liB<fe0>3&9l 

yh*SS*R©^/y^ 9 Sr^^Z#J;«9MB#tf^[B](c:-64. 0° < 0 <-49. 3° © 
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ffH/x^o. 04<h/x<o. l2bVtiZ.b$:W&tirZ> 0 
[0014] tfr jft3®2l£fBft©3&9!tt, tufSSAW^V W^fS^yh^ 0 .Rtf^El^H/ X CO 
-1.34082 X10" 4 X 0 3 -2.34969XlO _2 X 0 2 -1.375O6X 0-26.7895<H/ 
X < -1.02586 X10" 4 X 0 3 -l. 73238 X10" 2 X 0 2 -O.9776O7X 0 -18.3420^§MLT 

[0015] mMm3{z.mm<vmmfe, mmivT&Mf$ir%mmm<vmmmm/mmtmM+ 

t^J ^^©^H/ X Xmr©Si^, -8.04489 X 10" 5 X 0 -1.40981 X 10" 2 X 0 2 - 
0.825038X 9-16.0737<H/l Xmr<-6.15517X 10~ 5 X 0 -1.03943 X 10~ 2 X 0 2 
-0.586564 X 0 -11.0052^iMLTl^r^#t®±i-&o 

[0016] $mm4\ctm<Dmmfe, mmmmt, m}±mmm±^^thAix^A\^^ 

. 4° < 0 <-51. 1° <Dmmz.Wtfels, -S-O, SAW(Z5^ig^-[^^^ B X#i31^-U9 
0° ±5° i:Lfc*S¥^tfe^ Mi-^SAW(D^^X^bfcB#, ffrfBIDT« 
S-eSTOLfcmS^H/X^O. 05<H / /X<0. 10^bfc'^#»i"^o 
[0017] ft^Il5^fBic(D^0j!«, #5*:fc 0 ^mSH/¥H/ X <D§|#/^ -1.44605 X 
10~ 4 X 0 3 -2.5O69OXlO~ 2 X 0 -1.45086 X 0 -27.9464<H/ 1< -9.87591 X 10~ 5 
X 0 3 -l. 70304 X10~ 2 X 0 2 -O.981173X 0 -18.7946^J^bTV ^^.t^W^t^T^ 

o 

[0018] ff^3l6^fB«^)^M{i. ffrtBlDT^*^i-5««m^««jti|'S/(««m'|iS + 

^^-^CO^H/ X Xmr©i^^\ -8.67632 X10" 5 X 0 3 -l. 50414 X 10" 2 X 0 2 - 
0.870514X 0-16.7678<H/X X mr< -5.92554 X 10" 5 X 0 3 -1.02183 X 10" 2 X 0 2 
-0.588704 X 0 -11.2768^iMLTV^££#fc-r§ 0 
[0019] ff i^7Jh^\A\ZMWL<DWn\^ tfrfBSAW^VW^f*, ltf?— hSAW#Jg^\ 2 
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[0020] mM^.i5\cmmcommn, MtssAw^vw^mDTcDM'fiij^v— t^o^k 

[oo2i] mmmi6\zmm(Dmmfe. m^^ub^iB^^im^cmM^sAwT^^^ 
m^^ft^^—/vmm. x^mm^^h^t^mt-r^ 

[0022] ^^OfMl, 4^fBft(DSAW'7 2 VW^», #5/ Ml 0 &~64. 0° < 6 <-4 
9. 3° % 0£lXf*-61. 4° < 9 <-51. 1° ©45KJ!:ab5iafEY^yh*fiSIESr 
JBV\ SAWO^^fR]^jg^x#^^-bT90 o +5° iLtIS$tLSSHt^ 

U ^-C*Wb/c*aj^/?H/ / 'X^0.04<H/X <0.12, 0*L<fSO. 05 < 

h/a, <o. ioiri-^ri:-c\ ^Mmu^mm^xm^^K^mummim^ 

$^T^V-^^K#t^^J; ( 9SAW(Z)^^^^<fiJffl-e#^J;5^Lfc(D 
T\ ST^5/h*^ B SAWy 2 VM^^it^Lr/J^^Qffi^^< > loJ|»^ftt^ 

[0023] ft^il2, S^IE^S^ffH/ X hfryhfi 6 <Dgift&ffiS:1rZ>Z.blz£V, IB 

^csfirp (°c) ^Hffl w^as*5H fcasurrsr £as-o#3„ 

[0024] f»^3. 6H:|B4fe©«ffiSy¥a:9>r^(&^r*©efH/ ^ x mrbXvhM e <D$kW 
[0025] ft^^77!;Ml4(DV^T^^^fB^Offi^^^^(DSAW'7 s VM^ ; ^fflV^tl,^^\ /h 

o 

[0026] ft^ill 5 l^|Ht©SAWf/^f4, IDTO ^j^V— TV^KJH^&BBeL 
£3 ji&v >SAWf>M^^ittt5ii^t^|. 0 
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[0027] ft^ilie^fEic^^v 5 ^-— /vmu. yjft&mm&\z. *i§i©sAwf>M^^ 

[0028] J^T, ^K^Ill®^0*bfc^<D^^J^<5v>Ti¥*l8^K«o 01 (a 

mM^t^ti^tim^m^^ir>T2t, ^iDT2(Z>MW-SAW£rS#t-r;5 

seickisu sAw<Dmmxfa&Mi&xmzMism£mmjTfa oo° ±5° ^cut 

mMir%SAWfeSH%iXlbZ> 0 ft**, IDT2.&U^V— 
£OW§ff3a, 3b(D««TOJiAlX«A1^^5>i:i-5^-efe?.o Ell (b) tel 

DT2COifBlll^b-C*5«9, ^HifeF!l^*5V>-C{iIDT2±^®iag-r^)SAW(Z)^S 

R#^mr=0. 60£LTV^ o 

[0029] izm ^*©^^^^tW)?H/ x ^*if9^:^<^Si- 

[0030] -«6^^SAW4t^^-^*5(t?)^il^f+i:{i, M^MJ»tt^tLT*5»9, Q 
^^<IofM y <D/h£l vb<Z\ gp^ttfgm#: (Q/ y ) tfs AtV V^a*mirc& 
3 C ^B^OSAW^Sg^-^it^^oV^TM^Co ®2«\ Bll^^i-SA 

^^-C«(0° ,39° ,90° ))^fflV^, #SM«^315MHz, m«Hi¥H/l 
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3:0. 06, ir>T2<DMWt&100M, ^V— T^?*RM^3a, 3b(D^fcSr#>«r 100^: 
£Lfc#^(D*^<Dft#tfeS:^LTV>5 0 02(a) ^Gtffiu tMfglt 2MS# 

[0031] ll|2J;^^0joSAW*S^^5l5^ST^^h^;^SAW*^T-i:^bKi-?>i:. 

[0032] ^mm^sAw^m^nsT^^b^sAw^m^x^hmi-^Qim^ 

ffH/ X (Dit^n^^J-r^IDTXfi^V— ^>^s*f^-e»sAwost*4»ii*p 
BJ^SAW^S^^mffiUffH/ X &±%<1-Z>~bX\ ST^h^SAW*^ 
[0033] UlStt^B^^SAW^^-^^it^mffililffH/ X ^QfjtOgB^^Uct^-e 

&t>, &m?ntY0iWfeifrr&tmmx*&z> o mmxv, o. o4<h/;i<o. 12^15 

H^*DVNTST^5/h*HSAW*Sg^-(DQfe(= 15000) & ±MZ>\^%htl%>~b 
•ffifttto Hfc, 0. 05<H/X <0. lO(D$5H^^1-^-^t-J: , 920000^_h^ 

[0034] tifc #<^¥01-034411-^^fe§#^fIDTMSAW*^^-^^:BK<Z)SAW*Sg 

^Qfg^biH-s^ #^¥01-03441 i^xnhtix\ ^Qm^um&w 
207. 561 (mhz) ic$otf%ig.x&><9, ^.ti^mmmxmmvx^^^mm^mi 

5 (MHz) K^Wl:~tZ>bQmZl5000m&bt£<9, ST^^h^K^lSAW^^-iriS^IWI 

mx&z> 0 ^fc, #ag^(Di^-rx3:i:b^i-^i:, #^5po 1-0344 im-(D^mr>Tm 

^^Stt^®M^^2oo^(D^t$^+^^§»^^^/J«b-e^^o 

tot, mmmm&o. qa<w/x <o. i2<DiSB^f£feu ^v— ^o-^stt^ 
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&WfX$b&&<SAW&Rfrf-Z>Z.tT** #^¥01-03441 l^M^&h/CV^ 

[oo35] mz., m4fe^mji<vsAw&M^&tfz>mmmmH-/ x b2m^mmL(om 
m.mm-0. 034 ( P pm/°c 2 ) x^^mm^mbn^t^^ 0 

[0036] £l±£<9, nrnW^mn/ X £rO. 04<H/X<0. 12(Dmm\Z.WtfeTZ>^-bX\ ST 
^^h^^ B SAW^V^^^t) ? #^¥01^34411^^^^$^TV>§SAWT i VM 

[0037] ^tlJre^h^ 0 ^-51° ^Lfd^l^O^TfD^LT^fc/^ ^IKcD 

SAW*^(Ji*3V>-CH:^5/h^| 0 ^x.T^ii^jf:^#tt^^:^<^^^:-f , -51° 

frbm&-f thfcfryhM {-*5V ^mSflHJ¥£:0.04 < H/ 0. 1 2<DtSB ^19^ 

[0038] ir^-e, ^pj<dsaw*»^ #^o£v mmi&mxmik&jtenmft&b 

5(D-c\ ^w^ffl?astBH (-5o°c-+ i25°o izi^^xmti±mmm^m\^ 
^mm-r^a-i. 2^km.m%wctmxfs:<m^m.mTpK^ ^xh^m^mtt^ 

[0039] Bl5(a)tt, ^mm<DSAW^m^Z.m^X^>iyhM 6 £-50. 5° ^bf'B#(D®S 
Tp(H/^)=-41825X(H/^) 2 + 2855.4 X(H/X)-26.42 •••(!) 

-50° ^o^^h^^^VNT^^^^itJ»^J:^(i)^^M-e^ 0 

[0040] 05(b) f3\ ^B^OSAW^Sg^-^^oV^TmSllfffH/X ^0. 06^b^^F 
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Tp(0)=-43.5372X 0-2197.14 •••(2) 

[0041] &(i)RTtt(2)7b*bWffi&mi/ x&o. 04<h/x<o. i2bVtc.mz:m&U 
9. 9° ^ 0 ^-48. 9° <DmRteWL1&1rtit3:&\,^b&fti&*?>o 

[0042] *fc, nmmmn/ x t^^vn e <DnJs&%ti£rz>&&, s^MTpi^d) 

XXfrX (2) frb&<Di£U&X*mfri5ti% 0 

Tp(H/ X , 0 )=Tp(H/ X ) + Tp( 0 )=-41825 X (H/ X f + 2855.4 X (H/ X )-43.5372 X 9 
-2223.56 • • • (3) 

5£(3)£<9, H^aSTp^ffl^t5H(-50- + 125 o C)}^S-r^^», 3fc5$rC 

0.9613^-18.498 X(H/1) 2 +1. 2629 X(H/X)-0.019255X 0 ^1.0387 • • • (4) 
[0043] Z.<D£?^ ttSm-tlttyhM 9 9° ^ 0 ^-48. 9° <DltimiZtbZ>\B\%R 

f£&&\ZXm&L„ ZKDWmWkW-n/ X £0. OA<H/X <0. 12ir*-5£irC, ST 

[0044] rrT\ J;9ftag^#^ov>T^fti-§^, m*JHi¥H/ 1 M3J;«9Q#D^200 
00J^_h#t>tV§0. 05<H/1<0. io®^fflfcRJ£t"5©iW*Lv\ TM 
MSTp£J;^ffllft&^fflfiSfaffl(0 0 - + 70 < C)^B^Si-§^^^, tfylrft 0 
{3-55. 7° ^ 0 ^-50. 2° ©46fflfcK!J£-*-S0>JW*L<^ W£.Y£. s£(3U«9# 

0.9845^-18.518 X(H/X) 2 + 1.2643 X(H/X)-0.019277X 0 ^1.0155 • • • (5) 
[0045] J^_hTJ3, ®5 (a) (DtfyHft 0 ^-50. 5° tLf^©tilJ|H/ X tm^MM 
Tp(Dmm, Wl5(b)©|ffiI)|H/^0. 06^LfcB#<D^75/h^ 0 bTM^US. 
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[0046] g|6{*, fi|fBSAW#S^-^*3V^T]S^?aSTp( o C)^Tp=-50, 0, +70, + 12 

vk<Dmsi^wT<Dm<9xhZ) 0 

Tp =-50 (°C) :H/X ^-1. 02586 X10" 4 X 0 s -l. 73238 X 10" 2 X 0 2 -O.9776O7X 0 
-18.3420 

Tp = 0(°C) :H/ ^-9.87591 X10~ 5 X 0 -1.70304 X 10" 2 X 0-O.981173X 0- 
18.7946 

Tp = + 70 (°C) :W/ X ^-1.44605 X10" 4 X 0 -2.50690 X 10~ 2 X 0 -1.45086 X 0 
-27.9464 

Tp= + 125 (°C) :U/X =-1.34082 X10~ 4 X 0 -2.34969 X 10" 2 X 0 -1.37506 X 
0 -26.7895 

[0047] me^h, m&nmTp co ^mm^mmxh^-5o^Tp^ + 125^1^1-5 

Kfe, Tp=-50°C^.OTp= + 125°C(Dft^^H^^cffi^ fiP*>, -1.34082 X 10 
" 4 X 0 3 -2.34969XlO" 2 X 0 2 -1.375O6X 0 -26.7895 <H/ X< -1.02586 X 10" 4 X 
0 3 -1.73238 X 10" 2 X 0 2 -0.977607X 0 -18.3420£&5 SoKfrybfa 0 S.TJ?S^i^ 

, frybM 6 (Df5H^|E|6(D^Ad^^B^i-f'SH<D-64. 0< 0 <-49. 3bi~^ 
[0048] .M^fc^fcov^Ttfcfffrsfc, TH,£MSTp(°C) tt«fc!9lifflfcrtiH£ffi 

ias«5ia-efeso^Tp^ +7ora^-r5<^M£Lv \ t p (°o Sr^o^ia^fs: 

StSiCii, 06^^i-Tp=O o C^.OTp= + 7O°C(Dft^^Hmfc^, Wb, - 
1.44605 X10" 4 X 0 -2.50690 X 10" 2 X 0 -1.45086 X 0 -27.9464<H/ X <- 
9.87591 X10" 5 X 0 3 -l. 70304 X10" 2 X 0 2 -O.981173X 0 -18.7946^6<t5 lefts* 

ft e Axfnmmmi/ x&nifrrtitt&}<\ «si»h/x «qm^2ooo 

OfiJU^&JtSO. 05<H/X<0. lO<0ftfflfc^5©tfSM£lX. «ffilOT«rtai£ 
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^g|6(a)(D^Cd^^D^i-45ffl(D-61. 4< 0 <-51. lfcnfelrZi&WzffifoZ) 

o 

[0049] J^_h, mm^mi^fc^W:, frybfi 8 ^-64. 0° < 0 <-49. 3° x 0*L<^- 
61. 4° < 0 <-51. 1° <D$5ffl^fcS[lIfeY^75/h7K^S^fflV\ SAW^siS 
^ fa I^U^i^S^ [r] i:LTStj^§tL?) SHj&^ffl V n , IDT^l'— 7vf 

X&O. OA<U/ X <0. 12, 0^b<«O. 05<H/X <0. 10^^^, ST# 

Tp&mm m^rn umm ft ^mmx^^t^R,mvtc 0 
[oo5o] £^~e, i^-eiDT^^-r^^^^mr^o. 6otm^tc.m<DmK^^xnmv 

[0051] IH7te, maHJ?^9-l'^ttJ^^^H/ X Xmr£tB,kfiSTp<DiI#^LT^ 
So ft**. S£i|tifm£MTp( 0 C)^ «f4^««J^ff^^^^i(Z)«H/X 
Xmr^U^^ r(D0#(D7K^S«^^h^ 0 f£-51. 5° i:LTV^ Q ^IHH^ 

irx^ wmmw-ty^o^m^mn/ x x m r<7)f^t<t5@, m&umr 

[0052] gctC, |E|8«IB^?USTp( o C)^Tp=-50, 0, +70, + 125X-$bZ>$$(D7kMi^U 

Tp=-50(°C) :U/ X Xmr=-6.15517X10" 5 X 0 3 -l. 03943 X 10~ 2 X Q 2 - 
0.586564 X 0-11.0052 

Tp = 0(°C) :U/ X X mr ^-5.92554 X10" 5 X 0 3 -1.02183 x 10" 2 x 0 2 -O.5887O4x 
0-11.2768 

Tp= + 70(°C) :U/X Xmr ^-8.67632 X10" 5 X 0 3 -l. 50414 X 10" 2 X 0 2 - 
0.870514 X 0-16.7678 

Tp= + 125(°C) \W/ X Xmr ^-8.04489 X10" 5 X 0 3 -l. 40981 X 10" 2 X 0 2 - 
0.825038 X 0-16.0737 
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[0053] ®8^ib, mUUmTp (°C) ^ffl^f5H-e^-50^Tp^ + 125^12^3 
Kfe, Tp=-50°C^:OTp= + 125 o C(Dft^^|g^^^, gp^, -8.04489X10 
~ 5 X 0 3 -1.4O981XlO~ 2 X 0 2 -O.825O38X 0 -16.0737 <H/ X Xmr<-6.15517 X 
10~ 5 X 0 3 -l. 03943 X10~ 2 X 0 -0.586564 X 0 -11.0052i&3 XylCfryhft 6 %.Tf 

30. 04<H/X<0. 12£U 0 0< 0 <-49. 3tir^m 

[0054] *fc. tR^?aSTp (°o &£vmmm£&mummm'e&%o^Tp^+70Kmm 

8.67632X10" 5 X 0 -1.50414 X10~ 2 X 0-O.87O514X 0 -16.7678<H/ X Xmr< 
-5.92554 X10 _5 X 0 3 -1.02183X10 _2 X 0 2 -O.5887O4X 0 -1 1.27 68 t^X^iC^y 
0 ^r^maiIJ?^^^^^H/X Xmr3r|£^i-tU;mv\ *fc, ^(Z> 
B#C0«^||1J¥H/ ^ {iQftt^20000J^_h#t>tb50. 05<H/X<0. lObiSCD 
^M*L<, ««Hi¥^ffr^(Df5Hi:L. Io, H^aST P (°C)^0^Tp^ + 70<£> 
4Bfflrt(-^-r§(-«, 0 4< 0 <-51. ltir^(D^m^.^\ 

[0055] gH^^i-^^^l^^h^SAW^Sg^-^oV^O^H^-bT^fc^, •=£ 

[0056] m9n)£m&U31±lZ.SAW<DteMjf\ii} ^f^o TIDT32, WMftiJ 
K^—T^^Rm^34a, 34b^ISgb^2* 0 -hSAW«^^bT*D«9, 1*° 

[0057] UllOte, #^7-f/^(D10(D^i!L-rSAW#^(DW#^SrflJfflbfc2 
m^e— KSAW (DMS) 7^;V^^LT*3^ (a) {iff«S«41±^SAW4t^^-4 

2^^[^^^bTWt-^@agbfciii^MDMs^^/^, (b) nf±mmm. 

5 1 _h ^IDT5 2f) S AW^Jg^S AW©^ ft o TBBMbfc 2^— h(D 
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mm Vfc^M^e— KS AW7^^, teMJf fa W3j fa t7k^pjf fa (DM^f 

[0058] milte. ^U^4^(D^\(D^^tVX^ ^mMUQl±.\zMWL(Dl^ hSAW 

[0059] Bll2« N f;VSAW7^/^^Ltfc^ (a) teJEmffiK71_hK:SA 

W<D&ffij? fa t-fp v o T A7JffiIDT72^ t±]7JffiIDT73^)5|f ^ ^ Ht^fctf-Ciagb 
f'h^V^^— ^/VSAW^/l/^-efe§ 0 fefe, ff)fElDT72, 73{«^-fR]^SAW&- 
«£-^3 0 Am^«^-^(0[i:M(Z)^#^^<Ycfe^^-/VK«*74^ 

[0060] itfrfah^^^— i^/vsAW^/v^^joVNT, SAWli^^]|:^ot^i:f 
^«*t5^fti:LT, H 12(b) t^i-J:5^m*^ie^J^mft^i|>M^^$^ 

ii^i^sAW(Dii)^r^sMi-m^#tt^brsAW(Dii)M^— ^f^tt^b/c 

Blffi^.+@— ^-[Rjttftffi (Single Phase Uni-Directional Transducer: SPUDT) 82, 8 
3§rIEgLfcr-7^^— UvVSAW^/V^&^o SAWCD®)^— ^"fatti^tf) 

V-^^^#t^^EgbfcB(fffiS*f^^^^Mh7^^^i^/VSAW^^/^^^S 

[0061] £1±<DM* ©SAWf/^t^V vC, ffi^S«t-[UfeY7J^h7K^^^(D^5/h 
^ 0 £^Z#J;9^ff^fa^-64. 0° < 9 <-49. 3° , 0*b<«-61. 4° 
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< 6 <-51. 1° ©flfifflfcKSU #^®^^^^I^^X#^L90 o 
±5° b^| 3 HTO^fflV^ N mftlf i?H/ X ^0. 04<H/X <0. 12,0*lXfctO 

[0062] *fc, _h^(DSAW-7 2 >W^^*5V>-C, IDT-^V— TV^^tt^J^SiO 

2 

[0063] f fc, *fi©SAWf>^X[4, im^-Ti^SAW^^-X^/r— v?^^ 

t^m^>^mmVtcyV^^y^>^>^ (FCB) @B««_h^ 
SAW^^y^y^°^-^°*V^V^^LSAW^-:y7 0 (Djl H^TOitihLfcCSP ( 
Chip Size Package) #£3^ Jlfcl^ SAW^yy*±\Z&m^Mmm%ftZ)$.i-Z>Z.b 
^i^/^^^r—^^HB^^^^^^^bfcWLCSP (Wafer Level Chip Size Package) 

ihb^AQP(All Quartz Package) «5t£L--Ob&l\ fi)fEAQP#it«, TK^Xtt^ 

[0064] [|Hl]^0^^^SAW#^^tft0^-r§EI-efc«9, (amTOEL (b)filDT(Dif 
[02]^0j!^#^SAW*»^^D R nOit^^L^(D-t?fc<9, (a) fctQ^L&tf 
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m^mm imzsAw^M^wmmmu/ x ^2»s##t©i#^t 
[05] (a) icm^sAw^m^mmmmay x tm^u&Tpcomm^ 

[El6]^5a^#^SAW#^(DlI^?MTp( o C)^Tp=-50 ) 0, +70, +125 

[El8]«0j!^#§SAW*M+-(DlH^?aiSTp( o C)^Tp=-5O ) 0, +70, +125 
<fc<5 0 

^^-ria, (b) ^^M^MDMs^/^^-rni-e^ 0 

[012]«0^^#§h7^^^-f-/VSAW^/V^^0^i-§|l|-e$><9, (a) UM^f 
[b] ^SAW^M&^i^IDT^gagbfch^^^— i^/VSAW^^/V^^i-gl, (b 
) te—jjfa ^SAW^BdSg^^IDT^gagbfch^^/^— -+/VSAW^7V^^ 

[013]^cDST^5/h7K f r H SAW*^+-^?l!«B|-e^o 
[Hl4](a)^tJ«(b)^-50 o IUfeY^5/h90 o Xte«fcfciII^&t&K«ia^fc5o 
[Ell5]^>l5(D#^-IDTMSAW*Sg^^PJi-?)E|-efeSo 

[0065] 1 J±«S« 
2 IDT 

3a, 3b sf^—J-^fmMW* 

4a, 4b Atti7:ffl/^K 
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5a, 5b &M9<<*? 

6 /^y^r—^y 

31 fftift 
32, 33 IDT 

34a. 34b ^-T^y^ltf 
41 

42 SAW^ig^- 

51 J±«ffi& 

52 IDT 

61 )±MMM 

62 hSAW^SgT- 

71 j^m^s 

72 A^JffllDT 

73 ffi^ffllDT 

74 /vRfltffi 

75 PlfM 

82,83 ^[Bj^mffi 
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rn^mm 

-64. o° < e <-49. 3° (Dum^wt^u to, mmmm^teMjjfa&^&x 

mKM^90° ±5° tVfcTk^m^h'O, 

[2] mm^mm^^^n, xyvn e Rx^mmm muz x <vmmK -1.34082 

X10" 4 X 6 3 -2.34969X10" 2 X 0 -1.375O6X 0 -26.7895 <H/ X < -1.02586 X 10 
_4 X 0 3 -1.73238 X10~ 2 X 9 -0.977607X 0 -18.3420^MLTV^r^^#^b 

-o&^mmTtLsfcmc fryhft e mimmmw-b^-o &mm<Dmn/ x x m r 

COm^^, -8.04489 X10" 5 X 0 3 -l. 40981 X 10" 2 X 0 2 -O.825O38X 0-16.O737<H 
/ X X mr<-6. 15517 X10" 5 X 0 8 -l. 03943 X 10" 2 X 0 -0.586564 X 0-11.OO52&- 

M f±mmmb, mf£mmu±\mm£ftAixfeM&^&frbir%&4£frbt£Z>ivT 

-61. 4° < 0 <-51. 1° (D^fflMf^U lo, #tt^®^(Z)f»^^^^X 

#^L90° ±5° ^Lfc^Wrcfc^ 

H/X&O. 05<H/X<0. 10£i-£^^#fcLfc#t£^B^V^^ o 

[5] mm^mm^^^n, uyvm e miwmmw-u/ x <vmmK -1.44605 

X10" 4 X 0 3 -2.5O69OXlO" 2 X 0 2 -1.45O86X 0 -27.9464<H/ X <-9.87591 X 10 
" 5 X 0 3 -l. 70304 XI 0" 2 X 0 2 -O.981173X 0 -18.7946^^bTV^^^#fi:^L 
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4ls£m*mrbUtf$\^ fryhft 6 &XfiWffl69Zk?>{l>' & W*©J»H/ X Xmr 
0>Vfflt7bK -8.67632 X10~ 5 X 0 3 -l. 50414 X 10~ 2 X 0 2 -O.87O514X 0-16.7678<H 
/ X X mr< -5.92554 X10~ 5 X 0 3 -1.02183 X 10~ 2 X 0 -0.588704 X 0-11.2768^ 

[io] tmm&$tm& j ?' j wxt*. m^nmL<om^m&<D&m%fa\z^xm 
[13] striB#^ffiie^M^«:, m^}±mmm±im&mm&%-s7fafctemt$& 

[14] Bi|fB#tt^ffi^^VM^«, #tt^ffi^ir^f-e^^r^^r#tic^bfcff 5^175 
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